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(57) ABSTRACT

A styptic device (10) for substantially hemostatically sealing
a percutaneous puncture (12) in a blood vessel (14) of a
patient (11), the styptic device (10) comprising: a base (16); a
main compression element (18) extending from the base (16),
the main compression element (18) defining a main compres-
sion surface (24 ) compressible against the patient (11); and an
auxiliary compression element (20) removably attachable to
the base (16), the auxiliary compression element (20) defin-
ing an auxiliary compression surface (26) compressible
against the patient (11). When compressed on the patient (11)
substantially 1n register with the percutaneous puncture (12),
the styptic device (10) exerts a first pressure distribution
profile on the patient (11) substantially adjacent to the percu-
taneous puncture (12) when the auxiliary compression ele-
ment (20) 1s attached to the base (16) and the styptic device
(10) exerts a second pressure distribution profile on the
patient (11) substantially adjacent to the percutaneous punc-
ture (12) when the auxiliary compression element (20) 1s
detached from the base (16), the first and second pressure
distribution profiles being different from each other.
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1
STYPTIC DEVICEL

The present application 1s a National Stage Entry of PCT
Application Serial Number PCT/CA2009/001827 filed on

Dec. 17, 2009, which application claims priority from U.S.
Provisional Patent Application Ser. No. 61/193,697 filed on
Dec. 17, 2008.

FIELD OF THE INVENTION

The present invention relates to the general field of medical
devices and 1s particularly concerned with a styptic device for
hemostatically sealing percutaneous vascular punctures.

BACKGROUND

There exists a plurality of medical and/or surgical proce-
dures that are carried out intravascularly or intralumenally.
For example, 1n the treatment of vascular diseases, such as
atherosclerosis, percutancous angioplasty and stenting are
now widely accepted procedures.

Such procedures usually involve the percutaneous punc-
ture and insertion of a hollow needle through a patient’s skin
and muscle tissue 1nto the vascular system. A guide wire 1s
then typically passed through the needle lumen into the
patient’s blood vessel accessed by the needle. The needle may
be removed, and an 1introducer sheath may be advanced over
the guide wire 1nto the vessel, for example, 1n conjunction
with or subsequent to, a dilator.

A catheter or other device may then be advanced through a
lumen of the introducer sheath and over the guide wire into
position for performing a medical procedure such as, dilating
the vessel, stenting of the latter, or the like.

In percutancous transluminal coronary angioplasty, the
catheter 1s typically introduced either 1n the radial or femoral
artery and advanced through the artery to the coronary region.
Catheters typically have a diameter 1n the range of one mil-
limeter and four millimeters, hence creating a significant
puncture in the artery. Also, during the procedure, the catheter
may be twisted or otherwise manipulated as it 1s advanced to
the treatment site, hence potentially causing a further enlarge-
ment of the puncture.

Upon completion of the procedure, the devices and intro-
ducer sheath may be removed, leaving a puncture site in the
vessel wall. Such procedures hence unavoidably present the
problem of stopping the bleeding at the percutaneous punc-
ture site after the procedure has been completed and after the
istrument and any introducer sheaths used therewith have
been removed.

At present, such bleeding 1s sometimes stopped by the
application of direct digital pressure over the puncture site by
a trained physician or other suitably trained medical person-
nel. Such direct pressure has to be properly applied for a
suificiently long period of time for hemostasis to occur so that
the opening 1s effectively closed against further bleeding. The
application of direct digital pressure over the puncture site,
although somewhat useful, nevertheless suffers from numer-
ous drawbacks.

First, the direct digital pressure application procedure con-
stitutes an ineflicient, 1f not wasteful, use of medical profes-
sional services. For example, 1n the case of punctures into
relatively high pressure vessels, such as into the femoral
artery or superficial femoral arteries, the pressure may have to
be applied for as long as forty-five minutes for hemostasis to
OCCUL.

Second, the application of digital pressure over a relatively
long period of time may result 1n fatigue, numbness, stifiness
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2

and/or pain occurring in the fingers, hands, wrists and/or
forearms of the practitioner performing the procedure. Fur-

thermore, repetition of the procedure over a period of time
may cause repetitive-type stress injuries, such as carpal tun-
nel syndrome or the like.

Still furthermore, although the procedure 1s typically per-
formed with gloves there exists a possibility that the glove
could already have, or may develop, a tear, thereby allowing
direct pressurized digital contact with potentially contaminat-
ing bodily fluids.

Third, 1t 1s often difficult for an individual to exert digital
pressure of optimal magnitude, especially over a relatively
long period of time. The magnitude of the pressure exerted
may however prove to be particularly important in some
situations. Indeed, should the magnitude of the pressure be
suboptimal, a bruise or hematoma may form at the entry site
since internal bleeding of the punctured artery continues until
clotting blocks the puncture. On the contrary, should the
applied pressure be too great, this may result in a substantial
reduction, 1 not virtual arrest, ol the flow of blood through the
vessel. This, in turn, may lead to thrombosis of the vessel with
potentially serious complications.

Yet another drawback associated with the conventional
digital application of pressure at the puncture site results from
the fact that the mstrument and any introducer sheath used
therewith 1s typically completely withdrawn prior to the
application of pressure at the puncture site. This results 1n a
brief, yet vigorous, free-tlow of blood through the puncture
site, which may obscure the exact location of the puncture
momentarily leading to further blood loss.

Still furthermore, the conventional method of digital pres-
sure application of the puncture site 1s sometimes considered
uncomiortable for the patient and requires that the patient
remain immobilized in the operating room, catheter lab, hold-
ing area or the like, hence using up valuable space.

Some styptic devices as been shown in the prior art. How-
ever, such prior art devices suffer from numerous drawbacks.
Indeed, prior art device generally suffer from being unergo-
nomical to the user and uncomiortable to the patient. Prior art
devices also suffer from being overall too complex, and,
hence, relatively expensive and potentially unreliable.

Accordingly, there exists a need for an improved styptic
device for hemostatically sealing percutancous vascular
punctures. It is a general objective of the present invention to
provide such an improved styptic device.

SUMMARY OF THE INVENTION

In a broad aspect, the mnvention provides a styptic device
for substantially hemostatically sealing a percutaneous punc-
ture 1 a blood vessel of a patient, the styptic device compris-
ing: a base; a main compression element extending from the
base, the main compression element defining a main com-
pression surface compressible against the patient; and an
auxiliary compression element removably attachable to the
base, the auxiliary compression element defining an auxiliary
compression surtace compressible against the patient. When
compressed on the patient substantially 1n register with the
percutaneous puncture, the styptic device exerts a {irst pres-
sure distribution profile on the patient substantially adjacent
to the percutaneous puncture when the auxiliary compression
clement 1s attached to the base and said styptic device exerts
a second pressure distribution profile on the patient substan-
tially adjacent to the percutaneous puncture when the auxil-
1ary compression element 1s detached from the base, the first
and second pressure distribution profiles being different from
cach other.
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Advantageously, the proposed styptic device 1s relatively
eificient at stopping blood flow through the percutaneous

puncture while being substantially comfortable to the patient
to which the styptic device 1s attached. Use of the auxiliary
compression component allows for adapting the styptic
device to patients having different morphologies, or for the
use of the same styptic device at various anatomical locations.

The styptic device 1s relatively easily manufacturable using
known components and methods and 1s also relatively easily
usable using a sequence of quick and ergonomic steps.

In some embodiments of the invention, the styptic device 1s
relatively easily positionable 1n register with the puncture due
to the use of a substantially transparent material in the main
compression element.

In another broad aspect, the mvention provides a styptic
device for substantially hemostatically sealing a percutane-
ous puncture 1n a blood vessel of a patient, the styptic device
comprising: a base, a main compression element extending
from the base, the main compression element defining a main
compression surface compressible against the patient; the
main compression element having a shape, dimensions and
mechanical properties such that the main compression ele-
ment protrudes 1in the percutaneous puncture when the main
compression surface 1s compressed against the patient in
register with the percutaneous puncture.

In another broad aspect, the invention provides a method
for substantially hemostatically sealing a percutaneous punc-
ture 1 a blood vessel of a subject using a substantially
deformable compression element, the method comprising:
compressing with a compression pressure the compression
clement against the subject substantially in register with the
percutaneous puncture; and deforming the compression ele-
ment so that the compression element protrudes in the percu-
taneous puncture.

In some embodiments of the invention, deformation of the
compression element into the puncture helps 1n reducing the
time required betore blood flow through the puncture 1s inter-
rupted and removal of the styptic device from the intended
user 1s allowed.

Other objects, advantages and features of the present
invention will become more apparent upon reading of the
following non-restrictive description of preferred embodi-
ments thereol, given by way of example only with reference
to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1, in a perspective view, 1llustrates a styptic device in
accordance with an embodiment of the present invention, the
styptic device being shown with an auxiliary compression
element attached;

FIG. 2, 1n a top plan view, 1illustrates the styptic device
shown 1n FIG. 1;

FIG. 3, in a side elevation view, illustrates the styptic
device shown 1n FIGS. 1 and 2;

FIG. 4, 1n a front elevation view, illustrates the styptic
device shown 1n FIGS. 1 to 3;

FIG. 5, 1n a side elevation view, illustrates the styptic
device shown in FIGS. 1 to 4 with the auxiliary compression
element detached theretrom;

FIG. 6, 1n a top plan view, illustrates the styptic device
shown in FIGS. 1 to 5 with the auxiliary compression element
detached therefrom;

FI1G. 7, 1n a partial side cross-sectional view taken along the
line VII-VII of FIG. 6, illustrates the styptic device shown 1n
FIGS. 1 to 6;
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FIG. 8: 1n a side cross-sectional view, illustrates a percu-
taneous puncture; and
FIG. 9: 1n a schematic side cross-sectional view, illustrates

the percutaneous puncture shown 1n FIG. 8 compressed with
a compression element part of the styptic device shown 1n

FIGS. 1 to 8.

DETAILED DESCRIPTION

Referring to FIG. 1, there 1s shown a styptic device 10 1n
accordance with an embodiment of the present invention. As
illustrated schematically 1n FIG. 9, the styptic device 10 1s
usable for substantially hemostatically sealing a percutane-
ous puncture 12 1n a blood vessel 14 of a patient 11, only part
of which 1s seen 1n FIG. 9. Returning to FIG. 1, the styptic
device 10 includes a base 16 and a main compression element
18 extending from the base 16. An auxiliary compression
clement 20 1s removably attachable the base 16. In some
embodiments of the invention, the styptic device 10 includes
an attachment 22 operatively coupled to the base 16 for
attachuing the styptic device 10 to the patient 11.

Themain compression element 18 defines a main compres-
s10on surface 24 compressible against the patient 11. The aux-
iliary compression element 20 defines an auxiliary compres-
sion surface 26 also compressible against the patient 11.
When compressed against the patient 11 substantially 1n reg-
1ster with the percutaneous puncture 12, the styptic device 10
exerts a {irst pressure distribution profile on the patient 11
substantially adjacent to the percutaneous puncture 12 when
the auxiliary compression element 20 1s attached to the base
16 and the styptic device 10 exerts a second pressure distri-
bution profile on the patient 11 substantially adjacent to the
percutaneous puncture 12 when the auxiliary compression
element 20 1s detached from the base 16, the first and second
pressure distribution profiles being different from each other.
Such pressure distribution profiles are described in further
details hereinbelow.

Advantageously, the proposed auxiliary compression ele-
ment 20 varies the dimensions of and the pressure profile
exerted by the styptic device 10, which increases greatly 1ts
flexibility 1n use on patients 11 of different morphology and 1n
use of the styptic device 10 for hemostatically sealing percu-
taneous punctures 12 at different anatomical location on
patients 11.

As seen 1n FIGS. 5 and 6, the base 16 includes a substan-
tially parallelipiped shaped base main section 27 from which
a substantially cylindrical main compression element support
28 protrudes. A substantially annular flange 30 extends sub-
stantially outwardly from the main compression element sup-
port 28 substantially away from the base main section 27 and
defines a recess 32 for receiving, at least in part, the main
compression element 18 thereinto.

The main compression element 18 1s typically substan-
tially resiliently deformable, and 1s made for example, of an
hydrogenated copolymer of styrene, 1soprene and butadiene.
However, any other suitable materials are within the scope of
the mnvention. It has been found that using a material having a
Shore hardness of from about 15 A to about 50 A according to
ASTM test D-2240 provided optimal results for the deforma-
tion properties of the main compression element. In a specific
embodiment of the mnvention, the main compression element
has a Shore hardness of about 30 A.

Typically, the main compression element 18 1s substan-
tially less rigid than the base 16. In some embodiments of the
invention, the main compression element 18 has a shape,
dimensions, and mechanical properties such that the main
compression element 18 protrudes 1n the percutaneous punc-
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ture 12 when the main compression surface 24 1s compressed
against the patient 11 1n register with the percutaneous punc-
ture 12. This property 1s described 1n further details herein-
below.

As seen 1n FIG. 5, in embodiments of the invention 1n
which the main compression element 18 1s recerved partially
in the recess 32, the main compression element 18 defines a
restrained portion 34 located 1n the recess 32 and an unre-
strained portion 36 protruding from the recess 32. The
restrained portion 34 1s substantially prevented from deform-
ing laterally 1n recess 32. The unrestrained portion 36 1is
substantially freely deformable to allow its partial insertion 1n
the percutaneous puncture 12. By being substantially snuggly
received 1n the recess 32, the restrained portion 34 helps in
concentrating the deformations of the main compression ele-
ment 18 1n response to compressive forces substantially adja-
cent to the main compression surface 24, and therefore helps
in the deformation of the main compression surface 24 into
the percutaneous puncture 12.

The main compression element 18 1s typically positioned
such that the main compression surface 24 1s located substan-
tially opposed to the base 16 so that compressive forces can be
casily exerted by the base 16 on the main compression ele-
ment 18. To provides a substantially 1sotropic pressure on the
percutaneous puncture 12, the main compression element 18
1s typically substantially cylindrical. However, other shapes
are within the scope of the present mnvention. Also, to facili-
tate positioning of the main compression element 18 rela-
tively to the percutaneous puncture 12, the main compression
clement 18 1s typically substantially transparent.

As seen for example i FIG. 1, the auxiliary compression
clement 20 1s generally parallelepiped shaped and extends
generally perpendicularly to the base main section 27. The
auxiliary compression element 20 1s provided with a substan-
tially resiliently deformable material defining the auxiliary
compression surface 26, which 1s typically made of a material
similar to the material with which the main compression
clement 18 1s manufactured.

In some embodiments of the invention, as shown 1n FIG. 1,
the auxiliary compression element 20 defines an auxiliary
compression element aperture 38 extending therethrough for
receiving the main compression element 18 thereinto when
the auxiliary compression element 20 1s attached to the base
16. In these embodiments, both the main compression ele-
ment 18 and the auxiliary compression element 20 contact the
patient 11 when the styptic device 10 1s 1n use. However, in
alternative embodiments of the invention, no auxiliary com-
pression element aperture 38 1s provided and the auxiliary
compression element 20 encloses the main compression ele-
ment 18 when attached to the base 16.

As seen for example i FIG. 2, the auxiliary compression
clement 20 1s typically substantially elongated and defines a
longitudinal midpoint 90. The auxiliary compression element
aperture 38 1s substantially longitudinally offset from the
longitudinal midpoint 90. Typically, the auxiliary compres-
sion element 20 1s attachable to the base 16 1n a first orienta-
tion and 1n a second orientation, the longitudinal midpoint 90
being laterally located with respect to the base 16 on opposite
sides of the base 16 when the auxiliary compression element
20 1s attached to the base 16 1n the first and second orienta-
tions. In the embodiment of the invention shown in the draw-
ings, this 1s achieved by having a base 16 that presents a lateral
and longitudinal symmetry about the main compression ele-
ment 18. In these embodiments, attaching the auxiliary com-
pression element 20 1n the first and second positions allows
for using the styptic device 10 1n different orientations, for
example for use on the left and right wrists of the patient 11.
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The auxiliary compression surface 26 1s also substantially
clongated. By 1ts shape, the auxiliary compression surface 26
creates an elongated pressure profile on the patient 11, which
differs from a relatively symmetrical, or disc-shaped profile
crated by the main compression surface 90. The auxiliary
compression surface 26 defines a central section 92 and sub-
stantially longitudinally opposed end sections 94 and 96
extending from the central section 92. The end sections 94
and 96 taper 1n a direction leading substantially longitudi-
nally away from the central section 92. This shape increases
the pressure exerted by the auxiliary compression surface 26
on the patient 11 as a distance from the central section 92,
which 1s typically substantially adjacent to the percutaneous
puncture 12, increases. Since many blood vessels 14, such as
the radial artery, are punctured at locations that are proximal-
most to the skin surface of the patient 11, this configuration
automatically provides a substantially uniform pressure on
shallower and deeper sections of the blood vessel 14. This
configuration helps in mimmizing undesirable side effects of
percutaneous punctures 12, such as those caused by hemato-
mas.

The auxiliary compression element 20, when used,
increases the surface area of the styptic device 10 that com-
presses the blood vessel 14, which improves the hemostatic
properties of the styptic device 10 1n relatively large patients
11. However, having the option of not using the auxiliary
compression element 20 1s useful 1n relatively small of thin
patients 11.

The auxiliary compression element 20 1s typically hollow
and defines a main compression element peripheral wall 40
extending substantially perpendicularly from the auxiliary
compression surface 26. As better seen 1n FIG. 4, the main
compression element peripheral wall 40 defines cut out por-
tions 42 having a profile substantially similar to the transver-
sal cross-section of the base main section 27 at the location at
which the main compression element peripheral wall 40
engages the base main section 27.

Typically, the cut out portions 42 and the auxiliary com-
pression element aperture 38 are dimensioned so that the
auxiliary compression element 20 and the base 16 are attach-
able to each other 1n a press fit relationship relatively to each
other. This specific method of attachment provides for rela-
tively easy attachment and detachment of the base 16 and
auxiliary compression element 20 to and from each other.
However, other methods of attachment are also within the
scope of the present invention.

The main and auxiliary compression surfaces 24 and 26 are
typically substantially coplanar substantially adjacent to the
main compression surface 24. Therefore, when the auxiliary
compression element 20 1s attached to the base 16, the main
and auxiliary compression elements 16 and 20 define a com-
pression surface 1t 1s substantially smooth and without dis-
continuity, as seen for example 1n FIG. 4.

In some embodiments of the invention, the auxiliary com-
pression element 20 defines an auxiliary compression surface
26 that 1s substantially concave and which defines a nadir 47
substantially adjacent to the auxiliary compression element
aperture 38 and a substantially spaced apart apex 45. This
configuration 1s advantageous to produce pressure distribu-
tion profiles on the patient 11 that are non-uniform, as
described 1n further details hereinbelow. However, 1n alterna-
tive embodiments of the invention, the auxiliary compression
surface 26 1s of any other suitable shape, such as a substan-
tially tlat shape, or a substantially convex shape, among other
possibilities. It should be noted that in the drawings, the nadir
477 1s relatively shallow as the curvature of the auxiliary com-
pression surface 26 adjacent the nadir 47 1s relatively small,
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but other curvatures are within the scope of the invention.
Also, 1n some embodiments of the invention, the nadir 47 1s
not well-defined as the auxiliary compression surface 26 1s
substantially flat along a portion thereof.

Referring for example to FIG. 3, the attachment 22
includes a substantially elongated strap 44 extending from the
base main section 27. The strap 44 1s typically made out of a
substantially resilient polymer. The strap 44 defines a strap
first side 46 and an opposed strap second side 48, the strap first
side being provided on the same side of the styptic device 10
as the main compression element 18. Also, the strap 44
defines a strap first end 50 and a substantially longitudinally
opposed strap second end 52. The strap 44 extends from the
base main section 27 at the strap first end 50 and the strap
second end 52 1s a free end. The base main section 27 and the
strap 44 are attached to each other, integrally molded together
or mechanically secured to each other in any other suitable
manner to the strap 44.

Typically, a cushion 54 is affixed onto the strap first side 46
at a location intermediate the strap first and second ends 50
and 52. The cushion 54 extends from a location substantially
adjacent the base main section 27 toward the strap second end
52. The cushion 54 1s typically made out of a relatively soft
material, such as a gel. The cushion 34 helps 1n improving the
comiort of the styptic device 10.

As seen 1n FIG. 2 for example, a series of substantially
laterally extending grooves 56 extend substantially longitu-
dinally spaced apart from each other along a portion of the
strap 44. The grooves 356 are located between the cushion 54
and the strap second end 52. The grooves 56 extend into the
strap first side 46 and are used to secure the strap 44 to the
wrist of an intended user using a fastener 43.

Referring for example to FIG. 7, the fastener 43 extends
from the base 16 substantially opposed to the strap 44 and
defines an aperture 38 extending substantially parallel to the
recess 32. A tongue 60 1s positioned inside the aperture 38 and
defines a tongue first end 62 and a substantially longitudinally
opposed tongue second end 64. The tongue first end 62 is
secured to the base 16 so as to position the tongue 60 inside
the aperture 58 substantially in the middle thereof. The
tongue second end 64 1s substantially freely movable such
that the tongue 60 1s sufliciently resiliently deformable to
allow attachment of the strap 44 as described 1n further details
hereinbelow. The tongue 60 defines substantially longitudi-
nally spaced apart ledges 66, the ledges 66 being separated
from each other by sloping surfaces 68. The ledges 66 arc
substantially parallel to the main compression surface 24 and
the sloping surfaces 68 are such that the tongue 60 periodi-
cally becomes progressively increasingly thick 1n a direction
leading from the strap first side 46 towards the strap second
side 48.

the strap 44 and the fastener 43 are usable together to
encircle a limb of the patient 11 to apply pressure with the
styptic device 10. To that effect, the strap 44 1s 1nserted 1nto
the aperture 58 to form a loop, with the strap first side 46
pointing mwardly. Tightening of the loop 1s relatively easy
due to the slope of the sloping surfaces 68. However, loosen-
ing of the loop 1s relatively difficult due to the engagement of
the ledges 66 with the grooves 56. To loosen the loop, the
tongue 60 has to be deformed by pressing the tongue second
end 64 toward the base 16, which disengages the ledges 66
and the grooves 56 from each other.

As seen 1n FIG. 8, there 1s a need 1n some cases to stop
blood flow from the percutaneous puncture 12. The percuta-
neous puncture 12 extends through an outer wall 49 of the
blood vessel 14, the outer wall delimiting a lumen 51 1n which
blood 33 circulates. The percutaneous puncture 12 also
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extends through tissues extending between the skin surface
70 and the outer wall 49 to the blood vessel 14. For example,
the tissue 1s skin tissue 72. However, 1n other embodiments of
the invention, the blood vessel 14 1s located deeper in the
patient 11.

FIG. 9 1llustrates a method 1n which the compression pres-
sure 1s exerted with the main compression element 18 against
the patient 11 substantially 1n register with the percutaneous
puncture 12. In this method, a compression element, 1n this
case the main compression element 18, deforms so that the
main compression element 18 protrudes 1n the percutaneous
puncture 12. In embodiments of the invention 1n which the
percutaneous puncture 12 defines a puncture skin portion 74
extending through skin tissues 72, 1t 1s advantageous to
deform the compression element 18 so that the compression
clement 18 protrudes 1in the percutaneous puncture 12 such
that the puncture skin portion 74 1s substantially entirely filled
with the compression element 18. These embodiments allow
for exerting relatively small pressures on the blood vessel 14
while preventing blood 53 from flowing out the blood vessels
14. This method is particularly advantageous as 1t reduces
injuries to the blood vessel 14 and, therefore, facilitates heal-
ing of the patient 11. Typically, the compression pressure 1s
decreased in steps after predetermined amounts of time until
clotting has stopped bleeding completely, at which point the
styptic device 10 can be removed.

In some embodiments of the invention, the auxiliary com-
pression element 20 1s used. The concave shape of the auxil-
1ary compression element 20 creates a non-uniform pressure
on the patient 11 along the auxiliary compression element 20.
More specifically, when the apex 45 1s positioned upstream of
the percutaneous puncture 12, the pressure exerted upstream
ol the percutaneous puncture 12 may be larger than the com-
pression pressure exerted at the percutaneous puncture 12.
Since the upstream pressure exerted upstream of the percuta-
neous puncture 12 is larger than the compression pressure
exerted at the percutaneous puncture 12, the blood vessel 14
may be obstructed by the upstream pressure, while allowing
blood 53 from lateral vessels connected to the blood vessel 14
adjacent to the percutaneous puncture 12 to flow back
towards the percutancous puncture 12. This process conveys
platelets to the percutaneous puncture 12, which helps in
stopping blood flow relatively efficiently.

In alternative embodiments of the invention, the apex 45 1s
dimensioned so that the pressure exerted on the targeted
blood vessel 16 1s substantially uniform along the auxiliary
compression component 20 and, as such, compensates for
pressure diffusion caused by thickening of the tissue extend-
ing between the skin surface 50 and the blood vessel 16 at
different locations along the blood vessel 16.

Although the present invention has been described herein-
above by way of preferred embodiments thereof, 1t can be
modified, without departing from the spirit and nature of the
subject invention as defined 1n the appended claims.

What 1s claimed 1s:

1. A styptic device for substantially hemostatically sealing
a percutaneous puncture i a blood vessel of a patient, said
styptic device comprising:

a base;

a main compression element extending from said base, said
main compression element defining a main compression
surface compressible against said patient; and

an auxiliary compression element removably attachable to
said base, said auxiliary compression element defining,
an auxiliary compression surface compressible against
said patient, said main and auxiliary compression sur-
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faces being exposed and compressible against said
patient when said auxiliary compression element 1s
attached to said base;

wherein said auxiliary compression element defines an

auxiliary compression eclement aperture extending
therethrough for receiving said main compression ele-
ment when said auxiliary compression element 1s
attached to said base; and

wherein, when compressed on said patient substantially 1n

register with said percutaneous puncture, said styptic
device exerts a first pressure distribution profile on said
patient substantially adjacent to said percutaneous punc-
ture when said auxiliary compression element 1s
attached to said base and said styptic device exerts a
second pressure distribution profile on said patient sub-
stantially adjacent to said percutaneous puncture when
said auxiliary compression element 1s detached from
said base, said first and second pressure distribution
profiles being different from each other.

2. A styptic device as defined 1n claim 1, wherein said main
compression element 1s substantially resiliently deformable.

3. A styptic device as defined 1n claim 2, wherein said main
compression element 1s substantially less rigid than said base.

4. A styptic device as defined 1n claim 2, wherein said main
compression element has a shape, dimensions and mechani-
cal properties such that said main compression element pro-
trudes 1n said percutaneous puncture when said main com-
pression surface 1s compressed against said patient 1in register
with said percutaneous puncture.

5. A styptic device as defined in claim 2, wherein said base
defines a recess for receiving, at least in part, said main
compression element thereinto.

6. A styptic device as defined 1n claim 5, wherein said main
compression element defines a restrained portion located 1n
said recess and an unrestrained portion protruding from said
recess.

7. A styptic device as defined in claim 1, wherein said
auxiliary compression element 1s provided with a substan-
tially resiliently deformable material defining said auxiliary
compression surface.

8. A styptic device as defined 1n claim 1, wherein said main
and auxiliary compression surfaces are substantially coplanar
substantially adjacent to said main compression surface.
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9. A styptic device as defined in claim 8, wherein said
auxiliary compression surface 1s substantially concave and
defines a nadir substantially adjacent to said auxiliary com-
pression element aperture.

10. A styptic device as defined 1n claim 1, wherein said
auxiliary compression element 1s substantially elongated and
defines a longitudinal midpoint, said auxiliary compression
clement aperture being substantially longitudinally offset

from said longitudinal midpoint.
11. A styptic device as defined 1n claim 10, wherein said

auxiliary compression element 1s attachable to said base 1n a
first ortentation and in a second orientation, said longitudinal
midpoint being laterally located with respect to said base on
opposite sides of said base when said auxiliary compression
clement 1s attached to said base 1n said first and second or1-
entations.

12. A styptic device as defined 1n claim 1, wherein said
auxiliary compression surface 1s substantially concave.

13. A styptic device as defined 1n claim 1, wherein said
auxiliary compression element and said base are attachable to
cach other 1n a press {it relationship relatively to each other.

14. A styptic device as defined 1n claim 1, further compris-
ing an attachment operatively coupled to said base for attach-
ing said styptic device to said patient.

15. A styptic device as defined 1n claim 14, wherein said
attachment includes a strap for encircling a limb of said
patient.

16. A styptic device as defined 1n claim 1, wherein said
main compression surface 1s substantially opposed to said
base relatively to said main compression element.

17. A styptic device as defined 1n claim 1, wherein said
main compression element 1s substantially transparent.

18. A styptic device as defined 1n claim 1, wherein said
main compression element 1s substantially cylindrical.

19. A styptic device as defined 1in claim 1, wherein said
auxiliary compression surface 1s substantially elongated.

20. A styptic device as defines 1n claim 19, wherein said
auxiliary compression surface defines a central section and
substantially longitudinally opposed end sections extending
from said central section, said end sections tapering 1n a
direction leading substantially longitudinally away from said
central section.

21. A styptic device as defined 1n claim 1, wherein said

main compression element extends integrally from said base.
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